The ceruloplasmin and hydrogen peroxide system induces alpha-synuclein aggregation in vitro.
Alpha-synuclein is a key component of Lewy bodies in the brain of patients with Parkinson's disease (PD) and recent studies suggest that oxidative stress reactions might contribute to abnormal aggregation of this molecule. Since hydrogen peroxide-mediated ceruloplasmin (CP) modification can induce the formation of free radicals and release of copper ions, we investigated the role of CP in the aggregation of alpha-synuclein. When alpha-synuclein was incubated with both CP and H(2)O(2), alpha-synuclein concomitantly was induced to be aggregated. Thioflavin-S staining of alpha-synuclein aggregates showed that they displayed characteristic fibrillar structures. Hydroxyl radical scavengers and spin-trapping agent such as 5,5'-dimethyl 1-pyrolline N-oxide and tert-butyl-alpha-phenylnitrone significantly inhibited the aggregation of alpha-synuclein. Copper chelator, penicillamine also inhibited the CP/H(2)O(2) system-induced alpha-synuclein aggregation. This indicates that the aggregation of alpha-synuclein can be mediated by the CP/H(2)O(2) system via the generation of hydroxyl radical. The CP/H(2)O(2) system-induced alpha-synuclein aggregation resulted in the generation of protein carbonyl derivatives. Antioxidant molecules, carnosine, homocarnosine and anserine significantly inhibited the CP/H(2)O(2) system-induced aggregation of alpha-synuclein. These results suggest that the CP/H(2)O(2) system may be related to abnormal aggregation of alpha-synuclein which may be involved in the pathogenesis of PD and related disorders.